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Pabouass mporpamma ['BOY OOII Ne 23r. CeBpanu mo XWMHUU Ha YPOBHE
OCHOBHOro o0mero oOpa3oBanusi (8-9 kiaccel) cOCTaBlieHa C y4eToM TpeOOoBaHUM
®enepalibHOIO TOCYAApPCTBEHHOI'O 00pa30BAaTENBbHOTO CTaHAApTa OCHOBHOIO OOILEro
oOpa3zoBaHus (YTBEpXK/IEH MPUKA30M MUHUCTEPCTBA 0Opa3oBaHus M Hayku Poccuiickoit
Oenepannu Ne 1897 ot 17.12.2010 B penakuum npukazoB MuHoOpHayku Ne 1644 ot
29.12.2014 u Ne 1577 ot 31.12.2015), B COOTBETCTBUM C OCHOBHOH 00pa3oBaTEIHHOM
nporpaMMmoii ocHoBHOTro o01ero oopazosanus [ bOY OOIL Ne 23r. CeI3panu, Ha OCHOBE
aBTopckoi mporpammel O.C. I'abpuensna (Paboune nporpammbl. Xumus. 8-9 xiaccsel /
coct. T.J] 'amOyprieBa. - M.: JIpoda, 2014).

JUia peanuzanud OporpaMMbl ucnonb3yroTcss yueOonuku: - O.C. TaOpuenss.

Xumus 8 knacc. — M.: [poda. O.C.I'abpuensn. Xumus. 9 kinacc. — M.: Ipoda.

B Vue6nom mmane OOIT OOO TI'BOY OOIII Ne23 r. Cei3paHu Ha H3y4YeHHE
y4eOHOTro mpeameTa « XUMHUs» OTBOIUTCS B 8 Kilacce 2 4yaca B HEJENI0, YTO COCTaBIISIET
68 gacoB B roj, 9 knacce — 2 gaca B HEJECIIO, YTO cocTaBisieT 68 yacoB B roja. Mroro na
YpOBHE OCHOBHOT0 00111er0o 00pa3oBanus — 136 gacos.

[IpenmeTHble  pe3ynbTaThl  OCBOEHHUS  y4eOHOTro  mpeaMera  «XUMUsS»

Jluunocmuvivu — pezynibmamamu  0C80eHUs  y4yeOHO20 npeomema  «Xumusiy

ABNAIOMCA:

— 3HAHUE W TOHUMAHUE: OCHOBHBIX HCTOPUYECKUX COOBITHUM, CBSI3aHHBIX C
pa3BUTHEM XUMHUU; TOCTIDKEHUN B 00JIACTU XUMHUU U KYJIbTYPHBIX TPaIWIUN CBOEH
CTpaHbl (B TOM 4YHUCJI€ HAy4yHBIX); OOILEMHUPOBBIX JOCTUKEHUH B 0OJACTH XHMMHH;
OCHOBHBIX TPHUHIIMIIOB W TpPaBWJI OTHOUIEHUS K MPHUPOJE; OCHOB 3J0pPOBOro oOpasa
KU3HU M 370pOBbecOeperarmunx TEeXHOJOTUN; TpPaBHJI TOBEICHUS B YPE3BBIYANHBIX
CUTYyallUsiX, CBS3aHHBIX C BO3JCHCTBHEM pA3JMYHBIX BEIIECTB; OCHOBHBIX IIPaB H
00s13aHHOCTEN TpaKJaHWHA (B TOM YHCJIE O0Y4YarolIerocs), CBA3aHHBIX C JIUYHOCTHBIM,
npo(ecCUOHANBHBIM M KU3HEHHBIM CaMOOIIPEICIICHUEM; COIUATBHOW 3HAYUMOCTU H
cojiepkaHus mpodeccHii, CBA3aHHBIX ¢ XUMHUCH;

— YYBCTBO FOPJIOCTH 32 POCCUICKYI0 XUMHYECKYIO HAYKY U JOCTUKEHUS YUEHBIX;
YBaO)XCHHE U MPUHATHE TOCTIKCHUIM XUMUU; JIFOOOBb U OEPEKHOE OTHOIIIEHUE K IPUPOJIC;
YBXEHUE U YUET MHEHUN OKPYKAIOIIUX K JUYHBIM IOCTUKEHUAM B U3YUECHUU XUMUU;

— TMPU3HAHHME LIEHHOCTU COOCTBEHHOI'O 3/I0POBbSI M 3J0POBBS OKPYKAIOIIUX
Jr0JIei; HEOOXOUMOCTH CaMOBBIPAXKEHUS, CAaMOpeaIU3alii, COLUATbHOIO MPU3HAHUS;

— OCO3HAHHUE CTENEHU TOTOBHOCTH K CAMOCTOSITEIbHBIM MTOCTYIIKAM U I€UCTBUSIM,
OTBETCTBEHHOCTH 32 UX PE3YyJbTaThI;

— TPOSABIIEHUE HKOJIOTMUECKOI0 CO3HAHUS, J100pOKENaTeNbHOCTH, JTOBEpHUS U
BHUMATEJIbHOCTH K JIIOASIM, TOTOBHOCTM K COTPYIHHUYECTBY; WHUIMATUBBI U
AF0003HATENIBHOCTH B W3YYEHHH BEUIECTB M MPOIECCOB; YOEKICHHOCTH B
HEOOXOJIMMOCTH Pa3yMHOI'O HCIONBb30BAaHUSL JIOCTHKEHUH HAayKH M TEXHOJIOTHWM;—
YMEHHE YCTaHABJIMBATh CBS3U MEXAY LEIbI0O M3YYCHHS] XUMHUU U TEM, JUIsl Yero 3TO
HY)KHO; CTPOUThH >KH3HEHHBIE W TMPOQPECCHOHATBHBIC IUIAHBI C YYETOM YCIEIIHOCTH
M3Y4YEHUS XUMUU U COOCTBEHHBIX TPUOPUTETOB.

Memanpeomemmsbie pe3yromamol

—  WCIIOJIB30BAaHHWE PA3IMYHBIX HMCTOYHUKOB XUMHYECKOW HMHGPOpMAIUK;
MOJIyYeHUE TakoW WHQOpMaIy, €€ aHaiu3, MOJITOTOBKA HAa OCHOBE JTOTO aHaln3a
MH(OPMALIMOHHOTO MPOAYKTA U €r0 Mpe3eHTaIHS;

— TMpPUMEHEHUE OCHOBHBIX METOJOB IO3HAaHUSA (HAONIOACHUS, SKCIEPUMEHTA,
MOJEIIUPOBAHUS, U3MEPEHUS U T. 1.) ISl U3YUEHUS XUMUYECKUX 00BEKTOB;



— HCIIOJIb30BaHWE OCHOBHBIX JIOTHYECKHX OIepanuii (aHanams3a, CHHTE3a,
CpaBHEHHUsI, 000OIIEHHS, T0Ka3aTeNIbCTBA, CUCTEMATU3allUY, KIACCU(MUKAIIMKA U JIp.) TIPH
U3YYECHUN XUMHUYECKUX 00BEKTOB;

— (opMynupoBaHUE BBIBOJOB U YMO3AKIIOUCHUH W3 HAOIIONECHUN M M3YYCHHBIX
XUMHUYECKHX 3aKOHOMEPHOCTEH;

— MPOTHO3UPOBAHKE CBOWCTB BEILIECTB HA OCHOBE 3HAHUS UX COCTaBa M CTPOCHMS,
a TaK)Ke YCTAaHOBJICHHSI aHAJTIOTHH;

— (popmynupoBaHue uaeH, runoTes U MmyTei NPOBEPKU UX UCTUHHOCTH;

— OompeneNieHue 1eNei u 3a7a4 yueOHOM M MCCIeI0BATENIbCKON NeITeTbHOCTH U
MyTEN UX JOCTUKECHUS;

— PAacKpbITHE TPUYUHHO-CIEICTBEHHBIX CBA3EH MEXKIYy COCTaBOM, CTPOCHHEM,
CBOICTBaMH, MPUMEHEHHEM, HaXOXXJICHHEM B MPHUPOAEC M TMOJYyYCHHEM BaKHEMIIUX
XUMHUYECKHUX BEUIECTB;

— apryMeHTanust cOOCTBEHHON TIO3HIINU M €€ KOPPEKTHPOBKA B XOJ€ ITUCKYCCHU
M0 MaTepralaM XUMUYECKOTO COJIEP>KaHNUS.

IIpeomemnuvle

pe3yromamol

BEIyCKHUK HayduTCS:

* XapaKTepH30BaTh OCHOBHBIE METOJbI TO3HAHUS: HAONIOJCHHE, WU3MEpPEHHUE,
AKCIIEPUMEHT;

* OMHCHIBATh CBOMCTBA TBEPIBIX, KUAKUX, Ta3000pa3HBIX BEUIECTB, BBIIEISIS UX
CYIIIECTBEHHBIE MPU3HAKHY;

* PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSATUH «aTOM», «MOJIEKYIay,
«XUMHYECKUH AIEMEHT», «IPOCTOE BEIIECTBO», «CI0XHOE BEIIECTBOY», «BAJICHTHOCTHY,
«XUMHYECKAs PEaKIUs», UCMOIB3YS 3HAKOBYIO CUCTEMY XHUMHU;

* PacKpbIBaTh CMBIC] 3aKOHOB COXPaHEHUS MACChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOU TEOPUH;

* pa3nuyaTh XUMHUYECKHE W (PU3MUECKUE SBICHHUS, °

Ha3bIBaTh XUMHUECKUE HJIEMEHTBHI;

* ONpEEIATh COCTAB BEILECTB 10 X hopMyiiam;

* ONpEJENATh BAaJCHTHOCTh aTOMa JJEMEHTa B COCIUHEHHSX; ®

OTIPENENSITh TUIl XUMUYECKUX PEaKInii;

* Ha3bIBaTh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIIHii;

* BBISIBJIATH MPU3HAKH, CBUJICTENILCTBYIOIINE O MPOTEKAHUU XUMHUUECKON peaKiiu
NIPY BHITIOJTHEHUU XUMHUYECKOTO OITBITa;

* cocTaBiATh  (opMynbl  OMHApPHBIX  COEAMHEHUH;
*COCTaBIISITh YPABHEHUS XUMHUYECKUX PEAKIIHIA;

* coOmoaTh mpaBmiia 0€30mMacHOW pabOTHl MPH MPOBEICHUH OIBITOB;

MOJTb30BATHCS TA0OPAaTOPHBIM 000PYIOBAaHUEM H MTOCYAOH;

* BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MaccChl

BEIIECTB;

* BEIYMCIISITh MACCOBYIO JIOJFO XUMUYECKOTO dJIEMEHTa 1Mo (hopmye
COCTMHEHHS,

* BBIYUCIIATH KOJIMYECTBO, OOBEM WIIM MacCy BEIIECTBA MO KOJIUYECTBY, 00BEMY,
Macce peareHTOB WK MPOAYKTOB PEaKIlny;

* XapaKTepu30BaTh (U3MUECKUE M XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB:
KHCJIOpO/ia U BOAOPOJIA;

* IOJTy4aTh, COOMPATh KUCIOPO U BOAOPOL;



* pacrio3HaBaTh ONBITHBIM MyTE€M ra3000pa3HbIE BELIECTBA: KUCIOPO, BOJIOPO/I;

* PacKpbIBATh CMBICI 3aKOHAa ABOTaapo;

* pacKpbIBaTb CMBICI TMOHATHH «TEMJIOBOM HP(EKT peakuum», «MOISPHBIN
00BEMY;

* XapaKTepu30BaTh (HU3NYECKHE U XHMHUUYECKHE CBOMCTBA BOJIBI; *

PacCKpBIBATh CMBICI TIOHSATHS «PACTBOPY;

* BBIYUCJISATh MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIMIECTBA B PACTBOPE;

* MIPUTOTOBJISITH PACTBOPHI C OIPEIEICHHOM MacCOBOW J10J€H PacTBOPEHHOTO
BEIIECTBA;

* Ha3bIBaTh COCIMHEHUS U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

* XapakTepu3oBaTh (HU3WYECKHE M XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHMI, COJIEH;

* ONPEECIISITH MPUHAICKHOCTD BEIIECTB K OMPEACIICHHOMY KJIACCy COCIMHEHUI;

* COCTaBIATH (POPMYJIBI HEOPTaHUYECKUX COCIWHEHHM H3yUYECHHBIX KJIAcCOB; °

MPOBOJUTH OIBITHI, TOATBEPKIAIOITNE XUMHUYECKUE CBOMCTBA U3YYEHHBIX
KJIACCOB HEOPraHWYECKUX BEIIIECTB;

* pacmo3HaBaTh OMBITHBIM IIYTEM PACTBOPHI KHCJIOT M IIEJIOYEH MO W3MEHEHUIO
OKpAaCKy UHINKATOPA;

* XapaKTepU30BaTh B3aUMOCBSI3b MEKY KJIaCCaMH HEOPTaHUYECKUX COCAUHEHUI;

* packpsiBaTh cMbIcH [leprnoanyeckoro 3akona .M. MeHneneena;

* 00BACHATH (PU3NYECKUN CMBICI aTOMHOTO (TIOPSIKOBOT0) HOMEpa XUMUYECKOTO
aJIEMEHTa, HOMEPOB I'PYIIBI ¥ iepuoja B nepuoandeckoi cucteme .M. Menpaeneena;

* 00BSACHATH 3aKOHOMEPHOCTH MU3MEHEHHUS CTPOEHHUS aTOMOB, CBOMCTB 2JIEMEHTOB B
Mpeaenax MajblX NEPUOAOB U TJIABHBIX MOATPYIIIL,

* XapaKTepU30BaTh XMMUYECKHUE AJIEMEHTHI (OT BOJAOPOAA /10 KabllMsi) HA OCHOBE
UX TIOJIOKEeHUs B mepuoanueckoi cucreme J[.M. MenneneeBa u 0COOEHHOCTEH CTpOEHUs
HX aTOMOB;

* COCTaBJSITh CXEMbI CTPOEHHUSI aTOMOB NEPBBIX 20 3JIEMEHTOB MEPHOIMYECKON
cuctemsbl J[.1. Mennaeneena;

. PaCKpbIBAThH CMBICTT TTOHSATHH: «XUMHUYECKast CBSI3bY,
«AIIEKTPOOTPUIIATETBHOCTHY;

* XapakKTepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON PELICTKH;

* ONpENEeNATh BHUJ XHUMHUYECKOW CBSI3M B HEOPraHUYECKUX COCIMHEHUSIX;®

n300pakaTh CXEMBI CTPOCHHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPa3HBIMU

BHJIAMHU XMMHUYECKHUX CBS3CH;

* pacKpbIBaTh CMBICH IOHATHH «UOH», «KATHOH», «aHUOH», «IJIEKTPOJUTHI»,
CHEDJIEKTPOIUTBI», «IJIEKTPOJUTHYECKAS JAUCCOIMALNSA», «OKUCIUTEIb)», «CTENEHb
OKHCJICHUS» «BOCCTAHOBUTEIbY, KOKUCICHUE)», KBOCCTAHOBJICHUEY;

* ONPEACHATh CTEIEHb OKHUCIIEHUS aTOMa 3JIEMEHTAa B COCIUHEHUH; °®

PAaCKpBIBATh CMBICH TEOPHUH IEKTPOIUTUUECKON JUCCOLMALUH;

* COCTaBJIATh YPABHEHUS DJIECKTPOJUTHYECKON AMCCOLUMALMU KHUCIOT, IIEIOYEH,
COJICH;

* OOBSCHATH CYHIHOCThH Ipoliecca JIEKTPOIUTUYECKON AUCCOIMALUN U PEaKIMid
MOHHOr0 OOMeEHa;

* COCTaBJIATH TOJIHBIE U COKpAIICHHBIC HIOHHBIC YPABHEHHUS PEaKIIuu 0OMEHa;

* OIIPEENIATh BOBMOXKHOCTD IMTPOTEKAHUSI pEaKIIUii HOHHOTO OOMEHa;



* IPOBOAUTH PEAKLUMH, MOATBEPKIAIOIIME KAaYECTBEHHBI COCTaB Pa3IMYHBIX
BELIECTB;

* OIPEJIEATh OKUCINUTEIb U BOCCTAHOBUTEID;

* COCTaBJSATh YPABHEHUS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUUM; ©

Ha3bIBaTh (PaKTOPBI, BIUSIONINE HA CKOPOCTh XUMUYECKON peakliny;

* KJIACCU(HUIMPOBATh XUMUUYECKUE PEAKLIUU 110 PA3JINYHBIM IIPU3HAKAM;

* XapaKTEepU30BaTh B3aWMOCBS3b MEXKAY COCTAaBOM, CTPOEHHUEM M CBOMCTBaMU
HEMETAJJIOB;

* [POBOAMTH ONBITHl IO MOJYYEHHIO, COOHMPAHHUIO U H3YYEHHUIO XUMHUYECKUX
CBOICTB Ia3000pa3HbIX BEIIECTB: YIJIEKUCIOTO ra3a, aMMHAKa;

* pacrno3HaBaTh OIBITHBIM MYTEM ra3000pa3Hble BEIECTBA: YIJEKHUCIBIM ra3 u
aMMHaK;

* XapaKTEepU30BaTh B3aWMOCBS3b MEXAY COCTAaBOM, CTPOEHHEM M CBOMCTBaMU
METaJJIOB;

* Ha3bplBaTh OpPraHWYECKHE BeUIeCTBA MO MX (opMmyje: MeTaH, 3TaH, 3TUJIEH,
METAaHOJI, 3TaHOJI, TJIULEPHUH, YKCYCHAsI KMCIOTa, aMUHOYKCYCHasl KHCIIOTa, CTEApUHOBAs
KHCJIOTa, OJIEMHOBAS KUCIIOTA, TIII0K03a;

* OIICHUBATh BIMSHHE XUMHUYECKOTO 3arps3HEHMs] OKpY’Kalolleld cpeapl Ha
OpraHu3M 4eJIOBEKA;

* IPaMOTHO 00paIlaThCs C BEIIECTBAMH B TOBCEHEBHOM KU3HU

* ONPEIENITh BO3MOKHOCTh NPOTEKAHUS PEAKIMl HEKOTOPBIX IpeacTaBUTENEH
OpraHMYECKMX BEIIECTB C KHUCJIOPOJAOM, BOJOPOAOM, METalNIaMH, OCHOBAHMIMH,
raJIor€HaMHU.

BBINTyCKHUK MONTYYUT BO3MOKHOCTh HAYUUThCS:

* BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUUYECKUX CBOMCTBAX
BEIIECTB Ha OCHOBE HMX COCTaBa M CTPOCHMSI, MX CIIOCOOHOCTHU BCTYyNaTh B XMMHUYECKHUE
peakLuy, O XapakTepe U NPOAYKTAaX PA3IMYHbIX XUMUYECKUX PEAKLIUN;

* XapaKTepHU30BaTh BELIECTBA M0 COCTaBYy, CTPOCHUIO U CBOWCTBAM, YCTaHABIMBATh
PUYNHHO-CIIEACTBEHHBIE CBSI3U MEX/Y IaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

* COCTaBJIAITb MOJIEKYJISIDHBIE W TIOJHBIE MOHHBIE YPAaBHEHMS IO COKpPAIlE€HHBIM
MOHHBIM  YpaBHEHMSIM;®* IPOTHO3MPOBATH  CIIOCOOHOCTh  BEIIECTBA  MPOSIBISATH
OKHUCJIMTEJIbHbIE WM BOCCTAHOBUTEIbHBIE CBOMCTBA C Y4YETOM CTENEHEW OKUCICHHS
AJIEMEHTOB, BXOJAINX B €0 COCTAB;

* COCTaBJATh YpPaBHEHHUs peakUUi, COOTBETCTBYIOLIUX IOCJIEI0BATEIBHOCTH
NpeBpaIeHUl HEOPTraHUUYECKUX BEIECTB pPa3IMYHBIX KIacCOB;

* BBIIBUIaThb M MPOBEPATh OKCIEPUMEHTAIBHO THUIOTE3Bl O pe3yibTaTax
BO3CHUCTBUS PA3INYHBIX (DAKTOPOB HA N3MEHEHNE CKOPOCTH XUMUYECKON PeaKINH;

* HCIOJIb30BaTh MNPUOOpPETEHHbIE 3HAHUSA JUIS SKOJIOTMYECKHM TIPaMOTHOTO
MOBE/ICHUSI B OKPY>KAIOIIEH cpejie;

* HCIOJNB30BAaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMH MPU BBITOJHEHUH
NPOEKTOB M y4YeOHO-HCCIENOBAaTENbCKUX 3a7ad [0 HW3YYEHHUIO CBOMCTB, CIOCOOOB
MOJIYUYEHHUS U PACTIO3HABAHUS BEIIECTB;

* 00BEKTUBHO OIICHUBATH WH(OPMAIIHIO O BEIIECTBAX U XMMHYECKUX MPOIECCAX;

* KPUTUYECKH OTHOCHUTHCS K TICEBIOHAYYHOH HH(pOpMAIMH, HET0OPOCOBECTHOM
pekjiaMe B CpeJICTBax MaccoBOoi MH(pOpMaIINH;

* OCO3HaBaTh 3HAUYEHHWE TEOPETUYECKUX 3HAHUN MO XMMHUHU JUIsl MPAKTHUYECKOU
JESATENBHOCTH YEJIOBEKA;



* CO3J1aBaTh MOJICNIM U CXEMBI JJI pelleHHs] y4eOHbIX U MO3HaBaTEIbHBIX 3aj1ay;
MOHUMATh HEOOXOJAMMOCTh COONIOACHUS MPEIANUCAHUM, MpeagaraéMblXx B UHCTPYKIUSIX
M0 MCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMUH U JIP.

YMeHHe XapaKTepru30BaTh:

— XUMHUYECKHE 3JIEMEHTHI (OT BOJIOPOJA 10 KAJIbLMA) HA OCHOBE UX TOJIOKEHUS B
[leproguueckoii cucteme xumudeckux snementoB JI. M. MenaeneeBa u ocoOeHHOCTEM
CTPOEHUS UX ATOMOB;

— B3aWMOCBS3b MEXJY COCTaBOM, CTPOEHHUEM M CBONCTBAMHM HEOPraHUYECKUX
BEILIECTB;

— XMMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKUX BEUIECTB (OKCHUJIOB,
KHCJIOT, OCHOBAHHUM, aM()OTEPHBIX COEAMHEHUM U COJIEN).

Onpenenenue:

— COCTaBa BEIIECTB MO uX Gopmynam;

— BAJICHTHOCTH U CTEIIEHH OKUCIICHUS PJIEMEHTOB B COCMHECHUU;

— BUJOB XUMHYECKOH CBA3U B COEUHEHUSX;

— TUIOB KPUCTAJUIMUECKUX PEIIETOK TBEP/IbIX BEIIECTB;

— IIPUHAJUIE)KHOCTH BEIECTB K ONPEIEICHHOMY KJIacCy COCINHEHMI;

— TUIIOB XUMUYECKUX PEAKIIHII;

— BO3MOJKHOCTHM TIPOTE€KaHUs PpPEaKUUld HOHHOTO

obmena. CocTaBieHue:

— cXeM cTpoeHusa aToMoB nepBbix 20 snemenToB [leprnoanyeckoii cucremsr 1. 1.
Menneneena;

— ¢GopMyn HEOPraHWYECKHMX COCIUHEHUN H3y4EHHBIX

KJIACCOB; — YPABHEHUN XUMHUYECKHUX PEAKIUM.

besomacHoe oOpamienre ¢  XUMUYECKOM mocyaod U JabOpaTOpHBIM
000pyI0BaHHEM.

[IpoBeneHnEe XMMHYECKOTO IKCIIEPUMEHTA:

e TOATBEPKIAOIIETO XMMHYECKHE CBOMCTBA M3YUYECHHBIX KJIACCOB HEOPTraHUYECKUX

BEILECTB;

e TOATBEPKIAOUIEr0 XUMUYECKUN COCTAB HEOPTaHUYECKUX COCAUHECHUN;

— 10 MOJY4YEHUIO, COOMpPAaHHI0O M PACO3HABAaHUIO Tra3000pa3HbIX BELIECTB
(kucnopona, BOIOPO/A, YIJIEKUCIIOTO ra3a, aMMHaKa);

— TI0 ONPENEICHUIO XJOpUI-, Cylbdar-, kapOOHAT-MOHOB M MOHA aMMOHUS C
ITOMOUIBI0 KAYECTBEHHBIX PEAKLIMIM.

Brruucnenue:

— MAacCOBOM JI0JIM XUMHUYECKOTO JIEMEHTa 10 (HOpMYyse COSTMHEHHUS;

— MacCOBOM J0JIM BELIECTBA B PACTBOPE;

— Macchbl OCHOBHOTO BEILIECTBA 10 U3BECTHOW MacCOBOM J10JI€ MPUMECE;

— 00bEMHOM /1011 KOMIIOHEHTA I'a30BOW CMECH;

— KOJHMYECTBa BEIIECTBa, OObEMa WM MacChl BEIIECTBA IO KOJIUYECTBY
BEIIECTBA, 00HEMY MIIH MAacCE PEareHTOB WIH MPOTYKTOB PEAKITHH.

Hcnonb3oBaHre MNPUOOPETEHHBIX 3HAHUW W YMEHUH B  MPaKTHYECKOU
JIEATENBHOCTH U MIOBCETHEBHOM KU3HU:

— it 6e30macHOro0 OOpaIeHus ¢ BEIECTBAMU U MaTepUalaMH B IMOBCEIHEBHOM
’KAU3HU U TPAMOTHOTO OKa3aHMs IEPBOM MOMOIIM MPHU 0KOrax KUCIOTaMU U IIEJI0YaMH;

— N7t OOBSICHEHUS OTACIBHBIX (DAKTOB M MIPUPOHBIX SIBJICHHUIA;

— JUISL KPUTHYECKON OIEHKH WH(POPMAIIUU O BEIIECTBAX, UCIIOJIB3YEMbIX B OBITY.

B neHHOCTHO-OpHEHTAIMOHHOH cepe



AHanu3 W OLEHKa TNOCHEACTBUU [UIsl OKpY)KaloIled cpelapl OBITOBOM u
IPOU3BO/ICTBEHHON J1€ATEIbHOCTH YEJIOBEKA, CBA3aHHOM C MOJIyueHUEM U MepepaboTKOi
BEILIECTB.

B tpynoBoii cdepe

IIpoBeneHne onepanMii €  WMCNOJIB30BAaHWEM  HAarpeBaHMWs, OTCTaWBAaHMI,
(GWIbTpOBaHUS, BBIIAPUBAHUSA; MOJYYEHHs, COOMpaHHs, pPACIO3HABaHMs BEILECTB;
M3TOTOBJICHUS MOJEIIEN MOJIEKYJI.

B cdepe 6e3omacHoCcTH KU3HENEATEIBHOCTH

— CobmoieHue npaBuil TEXHUKU 0€30IaCHOCTH IPU MPOBEICHUH XUMUYECKOIO
DKCIIEPUMEHTA;

— OKa3aHHe IePBOU IIOMOLIM IIPU OKOTaxX, IOPEe3ax U XUMUYECKUX TPABMaX.

Conepxkanue yueOHOTO MpeameTa « XuMus» 8 Kiacc

BBenenue

Hayuynsie MeToapl MO3HaHUWA: HAOMIOACHUE, HW3MEPEHHE, OKCIICPUMEHT.
dusnueckue U XUMUYECKHe sBJIeHHUs. YncTrie BemecTBa U cMecu. CriocoObl pasiesieHus
cMeceld. Monekyna. XuMHAYECKUM 2JIEMEHT. 3HAKM XUMUYECKUX 3JeMEHTOB. [IpocTeie u
CJIO)KHBIE BEIIECTBA. BallEeHTHOCTb. 3aKkom nocmosaHcmeéa cocmasa eewecmaa.
Xumuaeckue Gopmynbl. Muaaekcel. OTHOCHUTENbHAsT aTOMHAs M MOJICKYJISIpHAs MaccChl.
MaccoBast 10711 XMMHUYECKOTO 3JIEMEHTAa B COCJWHEHWHU. 3aKOH COXPAHEHHUS MacChl
BelecTB. Xumuueckue ypaBHeHus. KoapduunreHTsl. YcnoBus U IpU3HAKU MTPOTEKAHUS
XUMHUUYECKUX peakinii. MoJib — eIMHUIIAa KOJIMYEeCTBa BerlecTBa. MosisipHas macca.

ATOMBI XUMHUYECKHUX IJIEMEHTOB

Ctpoenue aroma: sIpo, DHEpreTuyeckuii ypoBeHb. Cocmas sadpa amoma:
npomonvl, Heumpousl. Hzomonwl. llepuonunueckuini 3akoH .M. Mennaeneesa.
ITepnognueckas cucrema xumuueckux isneMeHToB .M. MenneneeBa. duzmyeckuit
CMBICIT aTOMHOTO (TOPSIKOBOI0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEpa TPYIIbl U
MeproJia MEPUOANIECKON cucTeMbl. CTPOCHHE SHEPIETUUECKUX YPOBHEN aTOMOB MEPBBIX
20 XUMHYECKMX DJIEMEHTOB rmepuoauueckod  cucrembl .M.  MeHneneena.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB aTOMOB XUMHUUYECKUX JIEMEHTOB U UX COCTUHECHUHN
Ha OCHOBE MOJIOKEHUs B nepuoanueckoit cucreme [[.M. MeHneneeBa u CTpoeHUsl aToma.
3nauenue [lepuonnueckoro 3akona /[.M1. Menneneesa.

IIpocTteie BemecTBa

[TonoxkeHue MeTaaIoB W HEMETAJJIOB TMEPUOJUYECKONM CHCTEME XHUMHYECKHX
anemeHnToB J[. Y. MenpaeneeBa. Baxueiime mpocTeie BEleCTBa — METaJUIbI (KeJe3o,
ATFOMUHUH, KaJIBIIWA, MarHui, HATpUH, kanuii). O01mume Gpusndeckue CBOMCTBA METAIIIOB.
Baxneiimue mnpocTble BeLIECTBA HEMETallIbl, OOpa3OBaHHbBIE aTOMaMU KHUCIOPOJa,
BOJIOpOa, a30Ta, cepshl, hocdopa, yrieposa.

Monekysbl MpPOCTHIX BEIMIECTB-HEMETAINIOB — BOJOPOJA, KHUCIOpOJa, a30Ta,
rajoreHoB. OTHOCUTEIbHASA MOJIEKYJISIpHAs Macca.

CrocoOHOCTh aTOMOB XHUMHUYECKHX OJJIEMEHTOB K OOpa30BaHUIO HECKOJIbKHX
MPOCTHIX BEIECTB — aJUIOTPONHs. AJUIOTponHbIe Moaudukanuu kucioposa, hocdopa,
ojioBa. Meranauyeckue U HEMETAIMYECKUE  CBOMCTBAa  MPOCTHIX  BEIECTB.
OTHOCUTEIBHOCTDH ATOTO MOHSTHS.

Uucno Asoranpo. KomnuectBo BemectBa. Monb. Monsipaas macca. MossipHbIit
00beM Ta3000pa3HbIX BemecTB. KpaTHpie eUHHIBI M3MEPEHUs KOJTUYECTBA BEIIECTBA —
MUJUTUMOJIb M KWJIOMOJIb, MWUIMMOJIIPHAs M KWJIOMOJISIpHAsT MAacChl BEILECTBa,



MWUIMMOJISIPHBI UM KHUJIOMOJISIPHBIM 00BEMBI Ta3000pa3HbIX BellecTB. PacdeTsl c
HCIIOJIb30BAHUEM TIOHSTUH «KOJIMYECTBO BEILECTBA», «MOJISIPHAS Macca», «MOJSPHBIM
00BEM T'a30B», «UUCIO ABOTaipo».

CoearHEeHHs] XUMUYECKUX 3JIEMEHTOB

Crenenb okucineHusi. CpaBHEHHE CTENEHUM OKHUCJIEHUS U  BaJEHTHOCTH.
OmnpeneneHue CTEIEHU OKUCICHUS 3JIEMEHTOB B OMHApHBIX coeauHeHusix. CocTaBieHue
dbopmyn OMHAPHBIX COEAMHEHUM, 00U CITOCOO UX HA3BAHUMU.

bunapHbie coeuHEeHUsT METAJUIOB M HEMETAIIOB: OKCUIBI, XJIOPUIBL, CYIbPUABI U
np. CocraBnenue ux (opmysn. buHapHble coeMHEHHS] HEMETAIIOB: OKCHUBI, JIETy4Ue
BOJIOPOJHBIE COEJUHEHUS, UX COCTaB W Ha3BaHusA. [lpeacraBurenu OKCUIOB: BOAA,
VIJIEKUCTBIM Ta3, HerameHas wu3BecTb. [lpeacraBuTenu JeTydyux BOAOPOJIHBIX
COEIMHEHUI: XJIOPOBOJAOPO U aMMHUAK.

OcHoBaHMsI, UMX COCTaB M Ha3BaHMsI. PacTBOPMMOCTh OCHOBAaHUM B BOJE.
[IpeacraButenu 1ienoYed: THAPOKCUIBI HaTpus, Kaaus W kKanmpius. [lonstue 00
MHJUKATOpPaX U KAYECTBEHHBIX PEAKIIUAX.

Kucnotsl, ux coctaB u Ha3Banus. Kmaccuduxamus xucnor. IlpeacraButenu
KHCIIOT: CepHasi, coiisiHasi, a3oTHas. [lomsTtne o mikame kuciaorHoctu (mkana pH).
N3MmeHeHne OKpacKku HHIUKATOPOB.

Conn Kak NOpPOM3BOJHBIE KHUCIOT W OCHOBAHMM, UX COCTaB M Ha 3BaHMUS.
PactBopumocts coseli B Boxe. I[lpeacraButenu cosneit: XJjopuj HaTpus, KapOOHAT H
docdar kanpius.

AMopdHbIe U KpUCTAJUITMYECKHE BelecTBa. MeXMOJIEKYIIpHbIE B3aUMOICHCTBUSI.
Tunel KpUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THIIOB
KPUCTANTINYECKUX PELIETOK.

UucTteie BemecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX
cMmeceit. CBOMCTBA YMCTHIX BelIeCTB U cMece. MIx coctaB.MaccoBast u o0beMHast
JIOJII KOMIIOHEHTa cMecH. Pacuerbl, CBSi3aHHBIE C HCIIOJIb30BAHHEM TOHSATHS
«I0JISD».

M3MeHeHus, MPOUCXOASIIUE C BELIECTBAMU
[lonsiTve sBIEHUMN, CBSI3aHHBIX C W3MEHEHMSIMHU, MPOUCXOISUIMMU C BEUIECTBOM.
SIBAeHUs ¢ WU3MEHEHUEM KPHUCTAJUIMYECKOrO0 CTPOCHHS BEIECTBA MPH MOCTOSIHHOM €ro
cocTaBe, — (pu3nUecKue SIBJICHUS.
du3znueckue SBICHUS B XUMHUHU: AUCTWUIALMS, KpUCTAIUIM3alUs, BbIIApUBaHUE U
BO3TOHKA BENIECTB, PUIbTPOBAHKE U IEHTPUPYTUPOBAHHE.
SIBieHus, CBSI3aHHbIE C W3MEHEHMEM COCTaBa BEIIECTBA, — XHMHUYECKHE pPEaKIHH.
[Ipu3Haky U ycJIOBUSI MPOTEKAHUSI XUMUYECKUX peakiuil. BeijeneHnue TemioTsl U CBeTa
— peakuunu ropenus. Ilonarue 00 3k30 U SHAOTEPMUUECKUX PEAKLIUAX.
3aKOH COXpaHEHHUsI MACChl BEIIECTB. XUMUYECKUE YPABHEHUS.
3HaueHue UHACKCOB U K03 puimeHToB. CocTaBieHUE YpaBHEHUN XUMHUECKUX PEAKIUH.
PacueTsl Mo XMMHYECKMM ypaBHEHHUSIM. PelieHue 3a7ad Ha HAXOXKJEHHUE KOJIMYECTBA,
MacChl WK 00beMa MPOJYKTa PEAKIIUU MO KOIMYECTBY, MAcCe MM 00BEMY UCXOIHOTO
BellecTBa. PacueTsl ¢ MCHOJIB30BaHUEM MOHSTHS «IOJS», KOT/Ia MCXOJHOE BELIECTBO
JJAaHO B BHUJE PACTBOpA C 3aJaHHOM MAacCOBOM JOJEH PAacTBOPEHHOIO BEIECTBA WU
COJIEP>KUT ONPEEICHHYIO JI0JII0 IPUMECEH.
Peakuuu  paznoxenus. IlpencraBieHue o0  CKOPOCTH  XMMHUYECKUX — PEaKIU.
Karanuzatopsl. DepMEeHTHI. Peakuuu COEJIMHEHUSI. Karanutnueckue u
HEKaTAIMTHYECKUE peakiuu, oOpaTuMble © HeoOpaTHMble peakuuu. Peaxmuu
3aMelleHus. Psa akTMBHOCTH METAaJIOB, €ro HCIOJIb30BaHWE JUIsl NPOTHO3UPOBAHUS



BO3MOXHOCTH TMPOTEKAHUSI PEAKIMH MEXIy METaUIaMH M KHCIOTaMH, pPEaKIHN
BBITECHEHHUSI OJJHUX METaJUIOB M3 PACTBOPOB UX COJIEH OPYrMMHU MeTaimiaMu. Peakunu
oOMeHa. Peakuuu HeWTpanu3anuu. Y ClIOBUs NMPOTEKaHUs peakiuil oOMeHa B pacTBOpPax
J10 KOHIIA.

Tunel XUMHYECKUX pEAKUUN Ha MpUMEpPEe CBOMCTB BOJbl. Peakuus pas3noKeHUs —
ANEKTpPOJn3 BOJbl. Peakuuum coenvHEeHUsT — B3aUMOJACIHCTBHE BOABI C OKCHUAAMH
METAJUIOB M HEMETAJIOB. Y CJIIOBUE B3aUMOAECHUCTBUSA OKCHJO0B METAJJIOB U HEMETAIIIIOB C
Bofoil. [loHsiTne «ruapokcuael». Peakuum 3aMenieHus — B3aWMOJEHCTBHE BOJIBI C
MeTajulaMu

[TpakTukym 1.

[Ipocreiimme onepanuu ¢ BEMECTBOM

1. IlpaBuna TexHUKH O€30MACHOCTH NpU paboTe B XUMUYECKOM KaOuHeTe. [Ipuembl
oOparteHus ¢ 1a0opatopHbIM 000PYOBAaHUEM U HarpeBaTeIbHBIMU PUOOpaMHU.

2. Ilpu3Haku xuMHYeCcKuX peakiui. 3. [IpurorosieHne pacTBopa caxapa U pacyeT €ro
MacCOBOH JI0JIM B pacTBOPE

PactBopenue. PacTtBopsl. CBOICTBA PaCTBOPOB 3JIEKTPOIUTOB

PactBopenne kak ¢Qusuko-xumuueckuii mpouecc. I[lonstue o ruaparax u
Kpuctauioruaparax. Pacteopumocts. KpuBbie pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH
pPacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIilepaTypbl. HachlllleHHbIE, HEHACHILIEHHbBIE U
MIEPECHIIICHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB JJIs1 IPUPOIBI U CEIIBCKOTO XO35HCTBRA.

[TonsTe 00 PNMEKTPOTUTUYECKON AUCCOLUAIIUN. DIEKTPOIUTH U HEITEKTPOJIUTHI.
MexaHu3M AUCCONMALUNA 3IEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM CBsi3u. CTemneHb
AIIEKTPONIUTUYECKON nucconuanuu. CuiapHble U ciabble 3IeKTpoiuThl. OCHOBHBIE
MOJIOKEHUS TEOPUU DIICKTPOJUTUUYECKON nuccoruannv. VIOHHbIE ypaBHEHUS PEaKIUU.
Peakiiuu obmeHa, uayiiye 10 KOHIA.

Kimaccudpukamuss wnoOHOB W WX cBoicTBa. KuHCIOTBL, WX KiaccUpUKaIU.
Jlnccoumanyst KUCIOT U UX CBOMCTBA B CBETE TEOPUHU JICKTPOJIUTUYECKON JUCCOLMALINH.
MounekysipHble 1 MOHHBIE YpaBHEHUS peakuuii. BzanmoaencTeie KUciaoT ¢ MeTaulaMHu.
DIIEKTPOXUMUYECKUI PsJl HAPSHKEHU MeTallioB. B3anmoelicTBre KUCIOT ¢ OKCUIAMU
METAJUIOB. B3aMMOJIENCTBHE KHCIOT C OCHOBAHUSIMM — pPEAKUUs HEUTpaJu3alvH.
B3aumoneiictBue kucior c¢ consMmu. Mcnonb3oBaHue TaOMUIBI PacTBOPUMOCTH IS
XapaKTePUCTUKN XHUMHUYECKUX CBOMCTB KuUCIOT. OCHOBaHUS, HUX KiIaccUUKaIU.
Jluccoumanusi OCHOBaHMM W KX CBOMCTBA B CBETE€ TEOPHUHU BJIECKTPOJIUTHYECKOU
nucconuani. B3auMmoelcTBME OCHOBaHMIT ¢ coiaaMu. Mcmosnp3oBaHue TaOJIMIIBI
pacTBOPUMOCTA UL  XApakTEPUCTUKM  XMMHYECKMX  CBOWCTB  OCHOBAHUU.
B3anmoneiicTBue menodeil ¢ OKCuaaMu HEMETAJIIOB.

Conu, ux aucconuanus W CBOMCTBA B CBET€ TEOPUU AJIEKTPOJIUTUUYECKOM
mucconnanuu. B3ammopeiicTBue conieit ¢ MeTalslaMH, OCOOCHHOCTH 3THUX peakKiuil.
BsaumoneiictBue coneir ¢ consMu. Mcrnonib3oBaHue TaONMIBI PACTBOPUMOCTH  JUIS
XapaKTEPUCTUKN XUMHUYECKHX CBOMCTB COJIEM.

O6o06menne cBeneHuit 00 OKcHIax, WX KilaccuUKAMM W CBOM CTBax.
['eneTnueckue psabl MeTauia M HeMeTaia. ['eHeTuyeckas CBS3b MEXKIY Kiaccamu
HEOPraHUYECKUX BEILIECTB.

OKHCIUTENBbHO-BOCCTAHOBUTEINbHBIEC peakiuu. Onpeaesenre cTeneHeil OKUCICHUS
JUISL 3JIEMEHTOB, 00pa3yloUIuX BellecTBa Pa3HbIX KiaccoB. Peakuuu MOHHOro oOMeHa U
OKHUCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE ~ peakuuu. OKHUCIUTENh W BOCCTAHOBUTEIND,
oKucieHue W BoccraHoBieHue.  CocTaBieHHWE  YpPaBHEHHMI  OKUCIUTEIBHO-
BOCCTAHOBHUTEIILHBIX PEAKITUI METOJIOM SJIEKTPOHHOTO OallaHca.



CBolicTBa MPOCTHIX BEUIECTB — METAJUIOB U HEMETAJIJIOB, KUCJIOT U COJIEHN B CBETE
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM.
[IpakTukym 2. CBoiicTBa pacTBOPOB AJIEKTPOIUTOB

Conepxanue yuyeOHOro npeamera « XuMus» 9 kiacc

OOmiast XapakTepUCTUKAa XUMHUYECKHX OJEMEHTOB M XUMHUYECKUX peaKIui

XapaKTepHuCTHKa JIEMEHTA 10 €ro NoJIokeHuo B [lepronnueckoii cucreme
xumuueckux snemeHtoB [[. 1. MenneneeBa. CBoilcTBa OKCHAOB, KUCIOT, OCHOBAaHUU U
COJIEM B CBETE TEOPUHU ICKTPOITUTUUECKON JTUCCOLMALMHA U OKUCIEHUSI BOCCTAHOBJICHHS.
[TonsiTue 0 mepexoaHbIX AeMeHTax. AM(OTEPHOCTD.

[Tepuonuueckuit 3akoH u [lepuoguueckas cucreMa Xxumudeckux 3imeMeHToB 1. U.
Mennesneena.

X¥AMHUYECKass OpPraHU3alMs XUBOM W HEKHMBOW NPUPOAbL. XUMHUYECKHHM COCTAB
A5lpa, MAHTUUA U 3€MHOU KOpPbl. XMMHYECKUE DJIEMEHTHI B KJIETKAX JKUBBIX OPraHU3MOB.
Makpo 1 MUKPO3JIEMEHTHI.

O06o01IeHne CBeNeHU 0 XUMUYECKHX peakuusx. Kmaccudukanus XuMUYECKHX
PEaKIMil MO Pa3IMYHBIM MPU3HAKAM: «YHCIIO U COCTAB PEArHPYIOMIUX U 00pa3yIomuxcs
BEIIECTBY»,  «TEIUIOBOM  3ddeKT»,  «HamnpaBleHUE»,  «U3MEHEHHE  CTeleHel
OKHCIICHUSSJIEMEHTOB, 00pa3yrommx pearupymoime BEILIECTBAY, «pazay,
«HCTIOJB30BaHuE KaTanusaropa». [lonsaTue o ckopocT XuMuuecko peakuuu. PakTopsl,
BIIMSIONINE HA CKOPOCTh XUMUUECKUX PEaKIUU.

Meranbl

[Tonoxxenne metamnoB B Ilepuonnueckoil cucreme XxuMudeckux sneMentos [, M.
MenneneeBa. MeTtamnyeckass KpUCTAIMYECKAs PEIIETKA M METAJUIMYECKAsT XUMHYECKAst
cBs3b. OOmume ¢usznueckne cporicTBa MetayioB. CruiaBbl, X CBOWCTBA W 3HAUYCHUE.
XUMHYECKHE CBOMCTBA METAJIJIOB KAK BOCCTAHOBUTEJEH, a TAKXKE B CBETE MX IOJIOKECHUS
B JIEKTPOXUMUYECKOM Py HANPSIKEHUH METAJIOB.

Koppozus metannoB u crnocoObl 60psObI ¢ Hell. Metannel B npupoge. Obiue
crocoObl ux mosydeHus. OOmas xapakTepHCTUKa IIETOYHbIX MeTauioB. CTpoeHue
aTOMOB.

[IleouHbIe METaIBI — MPOCTHIE BEIIECTBA. BaxkHEeH e COeAMHEHUS ETOYHBIX
METAJJIOB — OKCH/IbI, TUPOKCHJIBI U COJIU (XJIOPHJIbI, KapOOHATHI, CYyJIb(aThl, HUTPATHI),
UX CBOMCTBA M MIPUMEHEHHE B HApOIHOM X03siicTBe. Kanuiinbie ynoOpeHus.

OO61as xapakTeprucTUKa 3JIEMEHTOB Ii1aBHOM noArpymnisl 11 rpynmsr.

Crpoenue artomoB. lllenouyHo3emenbHblE METaUIBl — MPOCTHIE BEIIECTBA.
Baxuenmme COeqUHEHUS LIEIIOYHO3EMEIBHBIX METANIOB — OKCHUIbI, THAPOKCUIBI U
comu (XJopuabl, KapOOHAThl, HUTpaAThl, CcyinbdaTsl, ¢GocdaTbl), HUX CBOICTBA U
MIPUMEHEHUE B HAPOJHOM XO3SMCTBE.

Amomunuii. CTpoeHue aroma, (pU3MYECKUe W XMUMHUYECKHE CBOICTBA MPOCTOTO
BemecTBa. COeIMHEHUS AIFOMUHUS — OKCHJ U THJIPOKCH, UX aM(OTEPHBIN Xapakrtep.
Baxnenmue conu anmtoMuHus. [I[pumMeHeHrne antOMUHUA U €0 COCIUHEHNM.

XKenezo. Crtpoenue artoma, (u3MUECKHE W XUMHUYECKHE CBOWCTBA IPOCTOTO
BellecTBa. ['enernueckue psaasl Fe2+u Fe3+Baxueiimue conu xene3a. 3HaueHUE xenesa
Y €ro COCJAMHEHUM JJIs1 TPUPOIbl U HAPOJHOTO XO3SMCTBA.

[Tpaktukym 1. CBoiicTBa METaUIOB M MX coeauHEeHHM 1.

Ocy1iecTBiIEHUE HEMOYKA XUMUYECKUX MPEBPAILICHUM.



2. Ilomyuyenue u CBOWCTBA COEIUHEHUN

MmetauioB. Hemeramnibl

OOmmas XxapakTepuUCTHKa HEMETaJUIOB: NoJjiokeHue B [lepmonnueckoil cucreme
xumuuyeckux sneMeHtoB J[. W. MenneneeBa, OCOOEHHOCTH CTPOCHHS aTOMOB,
ANMeKTpooTpuliaTeabHocTh  (D0) Kak  Mepa  «HEeMeTalUIMYHOCTH», psia  DO0.
Kpucrannmyeckoe CTpO€HHE HEMETANIOB — IMPOCTBIX BELIECTB. AJUIOTPONHUS.
®dusnyeckue CBOMCTB HEMETAIIOB. OTHOCUTENBHOCTh MOHATUNA «METAILI» U «HEMETAILI.

Bomopon. Ilonoxxenne Bomopona B Ilepuogmdeckodl cuCTEME XHUMHUYECKUX
anementoB JI. WM. MenneneeBa. CrTpoenue atoma U MOJeKyiabl. Duznueckne u
XUMHUYECKHE CBOMCTBA BOJOPO/IA, €r0 NOJyYEHUE U IPUMEHEHHUE.

Bonma. Crpoenue w™onekynsl. Bomoponnas xumudeckas cBsi3b. Dusnueckue
CBOICTBa BOJABl. AHOMAJIUU CBOMCTB BOJbL. ['mapoduibHbie U ruApodoOHbIE BEIIeCTBa.
Xumuueckue cBOMCTBa BOAbl. KpyroBopor Boael B mpupoae. Bomoouncrka. Aspanms
BoAbl. bbiTOBRIE (QuibTpel. MuHepanbHble BOJbl. JucTWiuimpoBaHHas Bojda, €€
noilyueHue u mnpuMeHeHue.OO0mas xapakTepucTuka ramoreHoB. CTpoeHHE aTOMOB.
[IpocTble BemiecTBa M OCHOBHBIE COEAMHEHHUS TaJlOTE€HOB, WX cBoWcTBa. Kparkue
cBelleHUs 0 xJope, Opome, ¢Tope u none. [IpuMeHeHue rajoreHoB U UX COCTUHEHUN B
HapOJHOM XO35HCTBE.

Cepa. CrpoeHue aroma, ajsIOTPONUsSl, CBOWCTBA U INMPUMEHEHUE POMOMUYECKOU
cepol. Oxcuabl cepbl (IV) u (VI), ux momydenue, cBoiictBa u npumeHeHue. CepHas
KHUCJIOTa M €€ COJH, UX NMPUMEHEHHE B HapogHOM Xo3siictBe. [Ipou3BoacTBO cepHOi
KHCJIOTHI.

A3zor. CtpoeHue aTomMa M MOJEKYJbl, CBOWCTBA MPOCTOrO BellEeCTBAa. AMMMUAK,
CTPOEHHUE, CBOWCTBA, MOJy4YeHHWE W mpuMeHeHne. Conum aMMOHMS, UX CBOMCTBA M
npumenenne. Oxcuabl azota (II) u (IV).A3oTHas kucinora, ee CBOMCTBA U MPUMEHEHHE.
Hutpatsl u HUTpUTHI, pobiemMa UX COAECpPKAHUS B CEIbCKOXO3SIMCTBEHHON MPOYKIUH.
AB3OTHBIC yI0OpEHUS.

®ochop. CtpoeHne aToma, aJIOTPOIHUsI, CBOMCTBA Oenoro u kpacHoro ¢ocdopa,
ux npumeHeHue. OcHOBHbIe coeauHeHus: okcunadochopa (V) u oprodocdopHas
kuciiota, pocdarel. DocopHbie yIo0OpeHHUS.

Yrnepoa. CtpoeHue aToma, ajuioTpOIUsi, CBOMCTBA MOAUUKAIUN, IPUMEHEHHE.
Oxkcunel yrnepoaa (II) u (IV), ux cBoiictBa u npumenenue. KapOoHatsl: anbiuT, coja,
NOTalll, X 3HaYEHUE B IPUPOJIE U )KU3HU YEJIOBEKA.

Kpemunii.

Crpoenue aroma, KpUCTAUIMYECKUH KPEMHHUHM, €ro CBOWCTBA U IPUMEHEHHE.
Oxkcun kpemnus (IV), ero mnpupoasele pa3HOBUIHOCTH. Cuiukarbl. 3Ha4YeHHE
COCIVHEHUN KPEMHMS B JKMBOM M HEXUBOM mpupone. IloHATHe O CHIMKAaTHOU
MPOMBIIIJIEHHOCTH.

[TpakTukym 2. CBoiicTBa COEAMHEHUI HEMETAJIIOB

1. Pemenune skcnepuMeHTanbpHBIX 3a1au 1o teme «lloarpynma ramoreHos». 2.
Pemenne skcnepuMeHTaNbHBIX 3aaad no teme «lloarpynna kucimopoma». 3. Pemienue
AKCIIEPUMEHTANIbHBIX 33/1a4 1o TeMe «lloarpynna azoray.

O06o0011eHre 3HaHNI TI0 XMMHUU 33 KypC OCHOBHOM HIKOJIBI

Ilepnonnueckuii 3axoH u Ilepuonnueckas cucrema XxuMudeckux diueMeHToB /1. M.
MenpeneeBa. @u3nyecKuil CMbICT MOPSIKOBOTO HOMEpA >JIEMEHTa, HOMEPOB Mepuoia u
rpynnbl. 3aKOHOMEPHOCTHU U3MEHEHHS CBOIMCTB AJIEMEHTOB U UX COEIMHEHUHN B MEPUOJIax
U TPYIIAX B CBETE NPEJICTABICHUI O CTPOEHUU aTOMOB JIEMEHTOB.

3HaueHue NePUOANIECKOro 3aKOHA.



Buapl XxuMHYEeCKHX CBSI3€M M THUIIBI KPUCTAUIMYECKUX pELIETOK. B3auMocBs3b
CTPOEHUSI U CBOMCTB BEIIIECTB.

Knaccudukaruss XuMHUUECKUX pEaKUUid MO pa3iMYHbIM MpU3HAKaM (YHUCIO U
COCTaB pEarupyrolux H 00pa3yoUIUMXCsl BELISCTB; HaW4YUE TpaHULBl pazgena das;
TeIIoOBOM A (eKT; HU3MEHEHHWE CTENEeHEeW OKHCJICHUS AaTOMOB; HCITOJIb30BaHHE
KaTaan3aTopa; HalpaBlIeHHE MpoTekanus). CKOPOCTh XUMUUYECKUX peaKIuil U (paKToOphI,
BiusAmmMe Ha Hee. OOpaTUMOCTh XMMHYECKUX pEaKIUd U CIOCOOBI CMEIICHUS
XUMHUYECKOT'O0 PAaBHOBECHSI.

[IpocThie M cioOXHBIE BeliecTBa. MeTajulbl U HEMETAJUIbl. |'€HeTU4YeCcKue psibl
MeTaula, HeMeTalla U mepexoAHoro Mertaia. OKCUIbl U TUAPOKCUABI (OCHOBAHMS,
KHUCIIOTHI, amdoTepHble THAPOKcHUIbI),colu. WX cocraB, kinaccudukanus u oOIIHe
XUMHUUYECKHUE CBOMCTBA B CBETE TEOPUHU AJIECKTPOJIUTHIECKOU TUCCOIUALINH.

TemaTtnueckoe mIaHUpOBaHUE § Kilacc

Ne Paznen KomxuuectBo
4acoB
1 BBenenne
2 ATOMBI XUMHUYECKHX JJICMCHTOB
3 [TpocTeic BemecTBa
4 CoenuHEeHNI XUMHUYECKUX DJIEMEHTOB 14
5 W3meHeHus, MpOUCXOIAIINE C BeIeCTBaMHU 12
6 [Ipaktuxym 1. [IpocTeiinme onepannuu ¢ BEMIECTBOM 3
7 PactBopenue. PactBopsl. CBOICTBA paCTBOPOB JEKTPOJIUTOB 18
8 [IpakTukym 2. CBOMCTBA pacCTBOPOB JIEKTPOJIUTOB 1
9 O6006mieHue 1
Temartnueckoe ruranupoBanue 9 kimace
Ne Paznen KomnuectBo
4acoB
1 Brenenne. OOmass xapakTepuCTHKa XUMHYECKHX djeMeHToB H | 10
XUMHYECKUX peakiui. [lepmoandeckuii 3aKOH U IEpUOAUYECKAs
cUCTeMa XUuMHU4YEeCKuX 3yeMeHToB /.M. Menaeneea
2 MeTanbl 14
3 [IpakTukym 2
4 Hemeransl 25
5 [TpakTukym 3
6 O06001eHe 3HaHUN IO XMMUH 33 KYPC OCHOBHOMW HIKOJIBI. 10
7 [ToBTOpeHue u 06001IeHNE 3HAHUHN IO HEOPTraHUYECKOM XUMUMU. 4

C=RU, O=I'BOY OOLL Ne 23r.

Cbi3panun, CN=Mepc AneBTnHa
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